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Minimally invasive retrieval of a dislodged
Wallstent endoprosthesis after an endovascular
abdominal aortic aneurysm repair
Russell C. Lam, MD, Soo J. Rhee, MD, Nicholas J. Morrissey, MD, James F. McKinsey, MD,
Peter L. Faries, MD, and K. Craig Kent, MD, New York, NY
Endovascular abdominal aortic aneurysm repair (EVAR) is being performed more frequently in patients with concom-
itant iliac artery occlusive disease. We report a case of a 70-year-old male status post angioplasty and stenting of bilateral
iliac arteries for occlusive disease who subsequently underwent EVAR for a rapidly expanding abdominal aortic aneurysm
(AAA). One month after the placement of the endograft, it was discovered that the previously placed Wallstent had been
dislodged during the endovascular abdominal aortic aneurysm repair. Minimally invasive retrieval using an Amplatz
Goose Neck Snare was successful in recovering the stent. This case underscores the danger of performing EVAR in the
setting of prior iliac artery stenting and the potential complications that may ensue. (J Vasc Surg 2008;47:450-3.)Endovascular abdominal aortic aneurysm repair (EVAR)
has become a commonly usedmethod for repair of abdominal
aortic aneurysms (AAA). The lower physiologic stress asso-
ciated with this minimally invasive endovascular approach
results in diminished perioperative morbidity and mortal-
ity. Several studies have favorably compared EVAR with
traditional open repair.1-6 However, the feasibility and
outcomes of EVAR in any individual patient remain depen-
dent on a number of anatomic factors including the status
of the iliac vessels. In 2002, the Society of Vascular Surgery
formed an ad hoc committee to evaluate the Standardized
Reporting Practices in Vascular Surgery. The following
anatomic criteria were recognized as potential modifiers of
EVAR outcome: (1) aortic neck length, diameter, angula-
tion, presence of thrombus, and calcification; (2) aortic
tortuosity; (3) patency of aortic branch vessels; (4) iliac
artery anatomy such as diameter, tortuosity, and calcifica-
tion; and (5) the patency of the hypogastric arteries.7
Among these, iliac artery anatomy may have the greatest
influence on the short-term morbidity following EVAR.8,9
The combination of diffuse calcification, severe stenosis,
and or tortuosity of the iliac arteries canmake passage of the
endograft hazardous. The consequences can be iliac artery
dissection, thrombosis, or rupture. A variety of adjunctive
measures have been described to deal with difficult iliac
vessels including angioplasty of the iliac artery, placement
of a conduit to bypass the external iliac, or aorto-uni-iliac
endografting with a femoral to femoral bypass. We report a
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450unique complication of EVAR that has the potential to
occur in patients with concomitant iliac artery occlusive
disease with a prior history of percutaneous iliac artery
stenting. This case also highlights techniques that might be
used for retrieval of a dislodged stent.
CASE REPORT
A 70-year-old patient presented to an outside hospital 3
years earlier with iliac artery occlusive disease. He at that time
underwent a right external iliac artery angioplasty and place-
ment of a 6  24 mm Wallstent (Boston Scientific, Natick,
Mass). Two years later, he underwent angioplasty of his left
external iliac artery and placement of a 10  40 mm SMART
stent (Cordis, Warren, NJ). The patient was subsequently diag-
nosed with a rapidly enlarging abdominal aortic aneurysm,
which was treated a few months later with an AneuRx bifurcated
endograft (Medtronic, Santa Rosa, Calif). By report, the patient
intraoperatively was found to have severe in-stent restenosis of
his right external iliac artery. Balloon angioplasty of the lesion
was performed using an 8 mm in diameter balloon. The main
body of the endograft was advanced through the right external
and common iliac arteries. No complications were identified at
the time of surgery. However, a follow-up computed tomogra-
phy (CT) scan performed a month later revealed the presence of
a dislodged Wallstent situated at the juncture of the endograft
and the pararenal aorta (Fig 1). It was at this point the patient
presented to our institution.
Although the patient was asymptomatic, removal of the stent
was advised. An initial angiogram showed the endograft well
positioned below both renal vessels, widely patent mesenteric and
renal arteries, and no evidence of endoleak. The Wallstent was
visualized at the superior portion of the endograft. After the right
femoral artery was dissected circumferentially, the patient was antico-
agulated with unfractionated heparin. An activated clotting time
(ACT)250 was maintained throughout the procedure. Retrieval
of the stent was performed using an Amplatz Goose Neck Snare
(ev3 Inc, Plymouth, Minn) through an 18F introducer sheath via
a right femoral arteriotomy. The Wallstent was snared, but resis-
tance was encountered (Fig 2). The stent was found to be interca-
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retrieval difficult. To avoid pulling the endograft down, the sheath
was advanced to the level of the stent. We were careful to visualize
the endograft during our manipulation and closely monitor its
position. The stent was successfully dissociated from the endograft
by pushing upward with the snare and sheath. The stent was then
removed through the sheath. Completion angiography revealed
absence of the Wallstent; however, a small wire fragment remained
attached to the endograft. Moreover, thrombus associated with
the stent was visualized in the pararenal aorta (Fig 3). A 10  40
mm Palmaz stent (Cordis, Warren, NJ) mounted over a 25 mm
80 mm Tyshak balloon (NuMed, Cornwall, Ontario, Canada) was
Fig 1. CT showing the dislodged Wallstent at t
Fig 2. Percutaneous retrieval of the dislodged stent using an
Amplatz Goose Neck Snare.deployed to cage the stent fragment and the thrombus against theaortic wall. Post-deployment angiography showed that a small
fragment of the stent had escaped and embolized to the proximal
left renal artery. The left renal artery was accessed, and a 6  18
mm Aviator stent (Cordis, Warren, NJ) was deployed which suc-
cessfully caged the stent fragment in the main body of the renal
artery. Completion angiography revealed a widely patent suprare-
nal aorta and left renal artery (Fig 4). No endoleak or damage to
the endograft was visualized on angiography, and there was brisk
flow seen through both limbs of the endograft. The patient had
palpable pedal pulses at the end of the case.
Pathologic examination of the retrieved stent revealed gross
and histological evidence of in-stent restenosis with noncompress-
ible neointimal hyperplasia (Fig 5). Postoperative renal function
was unchanged. The patient did well and was discharged home on
postoperative day one without any further complications. Follow-up
CT scan at 1 year revealed a patent abdominal aorta and left renal
cture of the endografts and the pararenal aorta.
Fig 3. Post retrieval angiogram showing residual stent fragments
and thrombus in the suprarenal aorta. Single arrow demonstrates
thrombus and double arrows demonstrate stent fragments.artery without evidence of enlargement or stenosis.
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Peripheral arterial disease (PAD), in particular, iliac
artery occlusive disease is a not infrequent finding in pa-
tients with abdominal aortic aneurysm (AAA). The inci-
dence of concomitant PAD and AAA is estimated to be
between 10% and 40%.10-13 Review of the literature
reveals a markedly increased incidence of complications
associated with EVAR in patients with complex iliac
artery anatomy.8,9,14-16 If iliac artery occlusive disease is
detected during preoperative investigation for a suspected
AAA, it is advisable to delay treatment of the iliac disease
until the time of endograft placement. If the patient is
symptomatic from their iliac disease and a small AAA is also
detected, attempts should be made to limit percutaneous
treatment of the iliac disease to angioplasty alone if subse-
Fig 4. Completion angiogram showing a Palmaz stent in the
suprarenal area and a left renal artery stent. Arrow demonstrates
caged stent fragments within the left renal artery.
Fig 5. Cross section of the retrieved Wallstent showing severe
restenosis.quent endovascular repair of the AAA is being considered.Once an endograft has been successfully deployed, iliac
artery stenting can then be safely performed.
Although there is no absolute contraindication to per-
forming EVAR in patients with previous iliac artery stent-
ing, extreme caution should be exercised in these select
cases. The minimum diameter of the residual lumen re-
quired for endografting is determined by the size of the
delivery system of the endograft. These diameters vary with
each manufacturer and also with the size of the device that
is chosen. The diameter and location of the iliac stents
along with the degree of restenosis need to be taken into
account. If there is not a sufficient channel to allow intro-
duction of the graft and the stents are limited to the
external iliac artery, placement of a conduit to the common
iliac artery via a retroperitoneal exposure can be consid-
ered.15 If there is diffuse unilateral disease involving both
the external and common iliac arteries, an aorto-uni-iliac
endograft with crossover femoral to femoral bypass can be
used.16 In cases where the disease is severe, diffuse, and
bilateral, open repair should be considered.
If stent dislodgement occurs during EVAR, and it is
recognized, immediate percutaneous retrieval should be
attempted to prevent the potential for thrombus forma-
tion, embolization, or possible acute aortic occlusion. In
this case, the time interval between dislodgement and re-
trieval was approximately 1 month. Thrombus was associ-
ated with the dislodged stent on both the preoperative CT
scan as well as on angiography following removal of the
stent. The presence of thrombus made this case particularly
challenging since there was the potential for embolization
of not only of the stent but also of the associated thrombus.
Another approach that can be used to treat a migrated
stent is to crush the stent against the arterial wall and secure
it in place with a second stent.17-20 This is the technique
that we used to secure thrombus in the aorta and the
dislodged stent fragment in both the aorta and the left renal
artery. Since the dislodged stent in the aorta of this patient
was filled with noncompressible intimal hyperplasia, this
approach may not have been effective. In situations where
there is a significant amount of mobile thrombus associated
with a dislodged stent, retrieval via an open approachmight
be most appropriate.
An additional adjunct that we might have considered
using in this case is intravascular ultrasound (IVUS). IVUS
could have portrayed the anatomic relationship between
the endograft and the dislodged Wallstent in three dimen-
sions. IVUS has also been shown to be useful in more
accurately visualizing thrombus. In this case, the thrombus
was not well seen on angiography until after the removal of
the Wallstent. During the time of the original endograft
procedure, IVUS would have been a useful in the assess-
ment of the luminal diameter of the iliac artery.
Though the dislodged stent was successfully retrieved
without major complication in this case, there is clearly risk
associated with our chosen approach. One might have
anticipated that the iliac stent was intercalated with the
aortic stent graft since it would likely have embolized
distally had there been no point of fixation. Disengaging
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production of a stent fragment that required an additional
intervention. Of even more concern was the aortic throm-
bus associated with this stent. Fortunately, there was no
embolizition of clot to either of the renal arteries or the
lower extremities. With the manipulation necessary to re-
move a chronically displaced stent, embolization of throm-
bus is a distinct possibility.
This case demonstrates a possible complication of en-
dovascular aneurysm repair in the setting of prior iliac artery
stenting. Minimally invasive treatment of stent dislodge-
ment is a viable option, even when the stent is dislodged in
the pararenal aorta. The specific approach used to treat this
complication should be tailored for each individual patient.
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